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ABSTRACT
"Analysis of Hotel Guest Room Supply" is an exploratory paper 
that develops both a methodology and a model for estimating the 
expected number of hotel rooms at a destination location (MSA). 
The expected number of hotel employees at a destination are 
estimated from US government data (1980 Census of the Population 
and County Business Patterns). The hotel employee estimates are 
used to determine the expected number of hotel guest rooms for a 
destination location. These estimates were also applied to a third 
model, inventory shortage, to determine if hotel guest room supply 
and demand were in a state of equilibrium. The model was applied 
to Las Vegas, Nevada and to Phoenix, Arizona.
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INTRODUCTION
The determination of the optimal number of hotel rooms for a 
given destination area is the objective of this research paper. A 
sub-objective is to produce a model and methodology that are 
easily reproduced with government data available to the public. 
Historically, destination area analysis has been proprietary due 
to the sensitive nature of private data utilized. [Beals] The 
benefit of this study is the availability of an important 
indicating model to determine the optimal number of hotel rooms 
for a given area. This research paper will attempt to provide the 
same information used by major hotel chains and real estate 
development companies, through the analysis and use of government 
data.
Limitations
Limitations associated with the analysis of hotel room supply 
center around the availability and accuracy of data utilized. The 
review of literature will determine variables to be analyzed in 
determining the hotel room supply for a given destination area. 
However, the availability of government data that are related to, 
or that indicate the variables determined in the literature 
review, is limited; Therefore, the variables to be analyzed will 
be both from the review of literature and those available from 
government publications. Thus, some variables identified in the 
literature review will not be included in the analysis because 
these data are not available in government publications.
A second limitation is the accuracy of government data. For 
1980 data the Census Of The Population will be used, since such 
data are considered to be the most accurate available. However, 
for 1983 data, a statistical interpolation will be necassary 
because there are no census data available. Data for 1986 will 
also be from estimates made by the US Department Of Commerce, 
Bureau Of The Census. A detailed table of the sources and 
interpretation of data is located in the methodologies chapter of 
this paper.
Delimitations
The analysis of hotel room supply will be limited to an area 
west of the Mississippi River and south of the line that is 
created by the northern borders of Oklahoma, Texas, New Mexico and 
Arizona, running east to west. A detailed discussion of the area 
under analysis is located in the methodologies chapter of this 
paper.
A second delimitation will be the use only of government 
census data with some national averages reported by Laventhol and 
Horwath and those found in US Statistical Abstracts. Information 
will be limited to these sources to maintain the replicability of 
this study for a different area or at a later date.
Justif ication
The justification for the analysis of hotel room supply at a 
destination area is based upon the need to fill a gap that
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currently exists between regional planning and hotel feasibility 
studies. Regional planners need a model and a methodology to 
provide them with an indication as to the optimal size of the
hotel segment (number of hotel rooms) of the local industry. At
the same time potential hotel operators need information that 
will indicate if the local hotel market is under-supplied or
over-supplied and by how much (number of hotel rooms). This
research paper will attempt to provide both the regional planner 
and potential hotel operator with the model and methodology with 
which to make their decisions.
3
REVIEW OF LITERATURE
Introduction
The literature review focuses on articles discussing variables 
suspected of being demand generators for hotel rooms.
Locational theories were the primary area of research, in an 
attempt to determine the importance of interrelationships between 
local industries and hotel supply, and the impact of
transportation costs on hotel demand. Feasibility studies, the 
second area of research, provided the bulk of information on 
variables affecting the demand for hotel rooms in a given area. 
Restaurant site location was the final area covered in the review 
of literature, because relevant demand studies have been conducted 
in the restaurant industry.
Locational Theories
The earliest significant locational theory is credited to von 
Thunen (1875). Von Thunen’s model of the "isolated state" 
attempted to predict the type and location of crops based upon 
transportation costs. Locational theories of the twentieth century 
have expanded on von Thunen, focusing on the development of a 
centralized market place due to transportation costs, economies of 
scale and spatial competition. [Ohlin, Christaller, Losch, Mills] 
In the area of tourism, the locational theory models have been 
applied to plans for tourism and l'ecreational facilities. [Yokeno, 
Miossec, Vickerman]
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The original assumptions of the model and simple rationale 
behind the model allow one to apply locational theories to the 
hospitality industry. Concepts such as population threshold, 
uniform spacing and hierarchical centers have already been used in 
recreation geography and analysis of urban services. [Smith, 
Rolfe, Mitchell] However, as Christaller [1964] observed, resort 
location and some tourism entities do not follow the laws and 
theories of the central place. [Smith, 1987] Instead, some resort 
development has avoided the central place and concentrated on the 
periphery. This has meant that the impact of transportation cost 
and distance willing to travel has changed in the hotel industry.
Mills [1984] notes that "activities (business entities) tend 
to concentrate near one another instead of spreading themselves 
out to be near customers." [Mills, p. 17] A reason for the 
concentration may be a common factor that all similar businesses 
depend upon. [Mills, p.17] For example, in the hotel industry, 
hotels locate near entities that attract guests for the hotel. 
Large businesses or corporations and tourist attractions are 
examples of areas where hotels might concentrate, in order to be 
closer to the potential customer. Thus, larger corporations and 
tourist attractions become demand generators for hotel rooms in a 
given area.
Smith and Thomas [1986] have summarized the contribution of 
locational theories to site selection and regional assessments. 
Listed below are the "generalities or laws (and concepts) that 
bear on the success of a firm:" [Smith pp.68-69]
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1. The choice of the best location for a 
business involves making tradeoffs between 
transportation costs, production costs,
resource availability, access to market, and 
the cost of land.
2. Certain types of businesses do better if 
they are located in clusters; others do 
better if they are spread as far apart as 
possible from each other; still others are 
indifferent to the location of competitors.
3. The available market and the number of 
existing firms limit the potential for 
development.
4. Businesses that have high costs for 
shipping resources or that are tied strongly 
to a particular resource base will tend to 
locate close to that resource. Businesses 
that have a high cost for shipping their 
final product or who depend on customers 
travelling to acquire their product will tend 
to locate close to the market.
5. Threshold Populations: the minimum
population size neccessary to support
different types of industries.
6. Hinterlands: geographic areas, varying in 
size depending on the type of good or service
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produced, that contain the threshold
population.
7. Hierarchies: different central places
(towns and cities) will be of different but 
predictable sizes; a few large towns will 
offer everything a large number of smaller 
towns do, plus additional goods and services.
The principles and concepts taken from locational theories 
provide a basic framework for analyzing the importance and 
relativity of specific variables affecting the number of hotel 
rooms at a destination area. Therefore, the remainder of the 
literature review will focus on variables suspected of influencing 
the demand for hotel rooms in a given area (hinterland).
Hotel Feasibility Studies
Feasibility studies in the hospitality industry center around 
a market study with operating projections for a predetermined 
potential site of a hotel or restaurant. One component of a 
feasibility study is the analysis of demand generators. For the 
purposes of this research, only the demand generator section of 
feasibility study literature will be discussed. The justification 
is that operating projections and financial analyses of individual 
properties have little to do with the demand for hotel rooms in a 
given area.
Demand generators have been classified into four broad groups 
of hotel users: individual commercial, group commercial,
individual social and group social. [Yesawitch, p.48] However, 
aside from marketing, these broad groups of hotel users provide 
little information as to the magnitude of aggregate demand in a 
given destination area.
A more widely used and accepted approach to categorizing 
demand generators is to separate variables into economic and 
population categories. Rushmore [1974] states that categorizing 
variables into economic and population segments allows for the use 
of government census data and the replicability of a study in 
another area or at a later date.
Authors of articles discussing feasibility studies, such as 
Rocco M. Angelo, Thomas Arasi, B. Archer, Paul Beals, Peggy Berg, 
Stephen W. Brener, James Eyster, Coleman Finkel, Eric F. Green, 
Albert J. Gomes, Jack Hodgson, Bill Main, John C. Melaniphy, Kirby 
Payne, Stephen Rushmore, Jerome P. Solomon and David Troy analyze 
hotel room demand generators by economic and population 
segmentations. All of the aforementioned authors agree that the 
present and future demand for hotel rooms is affected by trends 
in: population, education, income, employment, retail sales,
commercial/industrial activity, tourism, transportation and 
diversification of the economy in the area under consideration. 
These variables will be the variables used in the analysis of 
hotel guest room demand. The positive or negative impact of each 
of these demand generators must be considered when determining the 
room-night supply for hotel rooms in a given destination area.
In addition, several authors advocate the use of personal
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interviews of hotel managers in the region under consideration. 
Interviews focus on annual occupancy rates, seasonality, customer 
mix and number of nights per stay. [Rushmore, Rocco, Brener] The 
general belief is that hotel managers provide detailed information 
of the customer mix or customer profile in a given area. However, 
Beals and Troy feel that interviews of managers tend to exaggerate 
so that, "demand estimates contained in hotel feasibility reports 
tend to be overstated." [Beals (1987) p.13] Beals and Troy contend 
that more accurate occupancy percentages and demand estimates can 
be obtained by contacting the appropriate govermental agency. 
[Beals (1987) p.13]
Rushmore [1983] also recommends an estimation of the 
unaccommodated demand for hotel rooms.
"Depending on the local supply and demand relationship, 
excess demand may result from strong weekday commercial demand, 
special events in the area, large conventions, or peak seasonal 
attractions and holiday periods." [Rushmore, p. 27]
Quantifying unaccommodated demand can be accomplished in two ways 
and is expressed either as a percentage of the accommodated demand 
or as a number of room nights. Asking hotel managers how many 
times the hotel sells out in a year, i.e., one-hundred percent 
occupancy, is one method of determining unaccommodated demand. 
Monthly reports from reservation systems is another method of 
determing unaccomodated demand. [Rushmore, p.27]
Borsenik [1989] introduced an operations research type of 
model into the analysis of the demand and supply of guest rooms
for a destination area. The analysis is based upon an inventory 
model that utilizes government data and construction costs per 
room to determine the "optimal guest room inventory model." 
[Borsenik 1989] Optimality is considered a reasonable profit 
level as determined by average occupancy, cost of construction and 
maintenance, as well as a penalty for not having rooms available 
(potential occupancy greater than 100 percent). Although the model 
does not present any new variables for analysis of demand, it does 
provide a unique framework with which to quantify supply according 
to demand. The use of such a model will aid in the final 
determination of the optimal hotel room supply at a destination 
area.
Feasibility studies and related literature identified the 
largest portion of hotel room demand generator variables to be 
analyzed. The main reason for this is the requirement of assessing 
demand for hotel rooms in an area of a proposed hotel. However, 
other areas of similar research have led to research methodologies 
that are applicable to the research conducted for determining 
hotel room demand generators. Perhaps the most applicable related 
area of research is the restaurant site location.
Site Location Of Restaurants
A review of literature concerning site location of 
restaurants provided little insight into demand generators for 
hotel rooms. However, the literature revealed sound methodologies 
and data collection techniques that appear to be useful in the
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analysis of hotel room demand generators.
Francis R. Celia [1968] was perhaps the first to suggest the 
use of computers and regression analysis in restaurant site 
location studies. The procedures and methodology developed by 
Celia are still used today in one form or another. However, 
Celia’s analysis was limited to drive-in fast food restaurants and 
involved rating important demand factors by "intuitve judgement" 
on a scale of one to ten. Celia’s computer application was the 
inspiration for a more complex model developed by Dr. Richard D. 
Darley and Dr. Alfred J. Gobar.
Darley and Gobar [1969] applied the model developed by Celia 
to restaurant chains. Their basic premise was "that first the 
restaurant chain’s elements of success must be identified and 
weighed before proper sites can be pinpointed in a metropolitan 
market area." [Darley and Gobar, p.61] The use of a multiple 
regression technique, based upon a chain of restuarants numbering 
thirty or more operating sites, is the basis for the models 
presented in the article. Although the methodology is sound and 
perhaps applicable to hotel room demand, there is little insight 
into new variables that might be used for analysis of hotels.
Rushmore [1974] presents a step-by-step method for 
determining the proper site location for a proposed restaurant. 
The analysis centers around determining the customer profile of 
the proposed restaurant and then finding a site (and market) in an 
area where the customer profile fits the residents of the area. 
The unique applicability of Rushmore’s restaurant study to
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quantifying hotel room demand is the use of government data as a 
preliminary tool in determining a typical customer profile. In 
applying Rushmore’s techniques to the research of hotel room 
demand generators, one would use different variables found in 
government census data similar to those used by Rushmore. 
Variables such as distance willing to travel, dominant occupation, 
average income, and purpose of travel are examples of variables 
used by Rushmore that are applicable to research concerning hotel 
room demand generators.
"Population Threshold and Capacity in the Tourism and 
Hospitality Industry" [Smith, 1986] outlines the methodology used 
in assessing the effects of population size and characteristics. 
Results from studies conducted by Smith can be used "to predict 
the expected number and type of restaraunts in an urban market, 
allowing assessment of which market has the greatest potential for 
supporting additional restaurants." [Smith 1987, p. 29] The 
methodology used by Smith centers around a regression analysis of 
basic data available from government agencies. Smith utilizes 
mathematical models that have been found to represent social 
distributions more accurately than some multiple regression 
models. The application of Smith’s methodology to research 
concerning hotel room capacity for an area is considered by the 
author to be invaluable.
Stefanelli [1990] provides a detailed look at determination 
of primary and secondary markets. Stefanelli’s analysis hinges on 
the distance customers are willing to travel to a restaurant.
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While hotels and restuarants differ in customer profiles 
concerning local and out-of-the area guests, Stefanelli does state 
that if more than 50 percent of the customers come from outside 
the primary area, the restaurant is located near or in a 
"generative location." Research concerning hotel room demand may 
be able to use the "50 percent primary market rule" in the 
analysis of demand generators at a given destination.
Conclusion
The literature review has covered three basic areas of 
literature believed to be applicable to the analysis of hotel room 
supply. Locational theories provide a basic theoretical framework 
of the location of businesses based upon certain economic factors. 
Feasibility studies were then reviewed to determine what experts 
in the hotel industry feel are important variables in the analysis 
of a proposed hotel. Finally, restaurant site location anlysis 
techniques and methodologies were covered, in an attempt to gain 
better insight into methodologies that are applicable to an 
analysis of hotel room supply. Thus, the review of literature has 
provided the basic framework, the variables and the methodologies 
with which to analyze hotel room supply and demand at a given 
destination.
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METHODOLOGY
Introduction
The methodology used for the analysis of hotel room supply at 
a given destination, will be based upon a regression analysis of 
the relevant variables uncovered in the review of literature. Data 
for the variables will be collected primarily from government 
census reports, so that the study may be updated and reproduced. 
The regression analysis will draw from three time periods - 1980, 
1983 and 1986 - in order to achieve a better estimate of the 
dependent variable. [Rushmore, 1974] Government census reports are 
based upon population; therefore, most data are reported as the 
number of employees in a certain type of work or area of work. The 
regression estimate equation should generate the number of 
employees demanded or working in the hotel industry for a given 
destination (MSA). Upon determination of the number of employees 
predicted for a given area, an estimate as to the number of rooms 
needed will be made using industry averages as determined by 
Laventhol and Horwath. Application of the inventory shortage model 
(using actual number of hotel rooms demanded) should determine if 
the model estimates correlate to the actual number of hotel guest 
rooms supplied 
Area To Be Analyzed
The area of analysis for hotel room supply at a given 
destination will be limited to Metropolitan Statistical Area’s 
(MSA’s) that are contained within a region west of the Mississippi
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River, and south of the line created by the northern borders of 
Oklahoma, Texas, New Mexico and Arizona. In addition, the MSA’s 
located in Southern California and Nevada will be included in the 
data base. The intent is to analyze a region that loosely 
represents the southwestern United States.
Definition And Location Of Variables To Be Analyzed
Most of the variables to be analyzed will be in the form of 
the number of employees in a certain job or area of work. The 
definition of the variables to be analyzed will be based upon 
Standard Industrial Codes (SIC) as determined by the US Department 
Of Labor. Variables without specific SIC codes will follow the 
definition presented in the 1980 Census Of The Population as 
determined by the US Department Of Commerce, Bureau Of The Census. 
The standard area of analysis will be the Standard Metropolitan 
Statistical Area (MSA). However, if the data are not available in 
the MSA format, a build-up from county figures will be made. The 
variable to be analyzed, its location and the interpretation of 
the variable are listed in Table 1.
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Table 1
VARIABLES FOR ANALYSIS OF HOTEL ROOM DEMAND 
Variable Location Interpretation
1980 Hotel 
Employment
1983 Hotel 
Employment
1986 Hotel 
Employment
1980 Population
County Business 
Patterns - 1980 
SIC Code 701
County Business 
Patterns - 1983 
SIC Code 701
County Business 
Patterns - 1986 
SIC Code 701
1980 Census Of 
The Population
1983 Population
1986 Population
1980 Employed 
Persons (16 
years and older)
Statistical 
Interpolation 
Between 1980 and 
1986
County And City 
Data Book 1988.
1980 Census Of 
The Population
1983 Employed 
Persons (16 
years and older)
County Business 
Patterns - 1983
1986 Employed 
Persons (16 
years and older)
County Business 
Patterns - 1986
1980 Manufacturing 
Employment
1980 Census Of 
The Population
1983 Manufacturing Statistical 
Employment Interpolation
Between 1980 and 
1986 data
Indicates the 
mix and relative 
demand for hotels 
and hotel employees
Indication of 
overall trends in 
growth in the area 
under consideration
General indication 
of employment and 
opportunities and 
economic stability
ff
Indication of the 
economic mix in an 
area especially 
manufacturing
tf
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Table 1 Continued
Variable Location Interpretation
1986 Manufacturing 
Employment
County Business 
Patterns - 1986
1980 Retail 
Employment
1980 Census Of 
The Population
1983 Retail 
Employment
Statistical 
Interpolation 
Between 1980 and 
1986 data
1986 Retail 
Employment
County And City 
Data Book 1988
1980 Service 
Employment
1980 Census Of 
The Population
1983 Service 
Employment
1986 Service 
Employment
1980 Urban
Transportation
Employment
1983 Urban
Transportation
Employment
1986 Urban 
Transportation 
Employment **
1980 Suburban
Transportation
Employment
1983 Suburban
Transportation
Employment
Statistical 
Interpolation 
Between 1980 and 
1986 data
County And City 
Data Book 1986
County Business 
Patterns - 1980 
SIC Code 41
County Business 
Patterns - 1983 
SIC Code 41
County Business 
Patterns - 1986 
SIC Code 41
County Business 
Patterns - 1980 
SIC Code 411
County Business 
Patterns - 1983 
SIC Code 411
If
Indication of the 
Employment mix and 
levelof retail 
sales
ff
ff
Indicates mix of 
employment and 
level of service 
industry employment
ff
ff
Employment mix 
and the level of 
urban transport 
available
ff
ff
Employment mix 
and the level of 
suburban trans­
portation available
ff
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Table 1 Continued
Variable Location Interpretation
1986 Suburban
Transportation
Employment
1980 Air­
transport 
Employment
1983 Air­
transport 
Employment
1986 Air­
transport 
Employment
1980 Passenger 
Air Transportation 
Employment
1983 Passenger 
Air Transportation 
Employment
1986 Passenger 
Air Transportation 
Employment
1980 Percent 
Of High school 
Completion
1983 Percent 
Of High school 
Completion
1986 Percent 
Of High school 
Completion
County Business 
Patterns - 1986 
SIC Code 411
County Business 
Patterns - 1980 
SIC Code 45
County Business 
Patterns - 1983 
SIC Code 45
County Business 
Patterns - 1986 
SIC Code 45
County Business 
Patterns - 1980 
SIC Code 451
County Business 
Patterns - 1983 
SIC Code 451
County Business 
Patterns - 1986 
SIC Code 451
1980 Census Of 
The Population
Statistical 
Interpolation 
Between 1980 
and 1986 data
County And City 
Data Book 1988
ff
Indication of the 
level of employ­
ment of persons 
concerned with 
airtransport
It
ft
Indication of 
employment 
concerned with 
passenger air 
transportation
ft
ff
Indication of 
the education 
level in the 
area
ff
If
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Regression Analysis
A multiple linear regression analysis should determine 
significant variables for quantifying hotel room supply at a given 
destination. [NOTE: For a detailed discussion of regression
analysis and the theoretical interpretations of results consult 
references located in the Bibliography.]
Interpretation Of Regression Model Results
Celia [1968] establishes two important evaluations that must 
be ascertained to determine if "the model is performing 
efficiently." [Celia, p.28] First, one must determine if all 
important variables have been identified and considered in the 
model. Second, the proper structure of the relationships must be 
accurately represented and described mathematically.
For the purposes of this research paper, it will be assumed 
that an analysis of all variables deemed important through the 
review of literature and available in government census reports, 
will represent all of the important variables to be considered. 
Furthermore, use of accepted and practiced regression techniques 
should provide the proper structure of the relationships that 
exist between the independent and dependent variables.
The desired interpretation of the final model will be an 
estimate of the number of hotel employees supplied at a given 
destination. The estimation will be based upon the influence of
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key variables determined significant by the regression analysis. 
The variance that remains unexplained by the final model will be 
assumed to be due to variables unique to an area or not available 
through government census data, and therefore not covered in the 
regression analysis.
The relative strength of the model will be determined through 
a consideration of the statistic and standard error term. "By 
definition the coefficient determination (R ) measures the degree 
to which the variables in business volume have been explained by 
the variations in the factors (variables) included in the model." 
[Celia, p.28] In addittion, the standard error term will also be 
considered when assessing the relative strength of the model under 
consideration. A low or minimum standard error term can be 
interpreted to suggest that the variables tested explain a 
significant amount of the number of hotel rooms demanded at a 
given destination. [Ramanathan, p. 4-3, 6-23] A "t-test" will be 
preformed after each regression analysis, to determine if the 
individual variables contribute significantly to the model. A 
table depicting the actual number of hotel employees and the 
predicted number of hotel employees should provide evidence of the 
good "fit" of the model.
Application Of Significant Variables
Once the significant variables have been determined and the 
proper mathematical relationship identified, the model will be 
applied to predict the number of hotel employees at a given
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destination. The model will be applied to two different 
destination locations in an attempt to show the application and 
use of the model. Las Vegas, Nevada and Pheonix, Arizona will be 
the two destination locations analyzed in depth.
Upon determination of the optimal number of employees, the 
number of hotel rooms for the area will be estimated. The 
estimation of hotel rooms will be based upon industry averages as 
reported by Laventhol and Horwath. Once the number of hotel rooms 
is estimated, the inventory shortage model as developed by 
Borsenik will be applied.
Application Of Inventory Model
The basic inventory shortage model as applied by Borsenik 
[1989] will be the final step in the analysis of hotel room demand 
at a given destination. Using the data from the two case study 
destinations (Pheonix, Arizona and Las Vegas, Nevada) as generated 
from the regression model utilized in the analysis of hotel room 
supply, an attempt will be made to determine the number of hotel 
rooms that is economically viable for the given destination area. 
Additional data for the inventory shortage model will come from 
Laventhol and Horwath national and regional averages found in The 
US Lodging Industry 1988. A simple check, to determine if the 
number of hotel rooms predicted is above or below the current 
level of rooms, will identify either the need for more rooms or 
the current over-supply of rooms in the destination area under 
consideration.
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DESCRIPTIVE ANALYSIS OF FINDINGS AND RESULTS
Introduction
Regression analyses results are shown in Tables 2 - 4 .  The 
application of the inventory shortage model is shown in Table 5 - 
6.
Results Of Regression Analysis
The multiple linear regression analysis produced a model that 
estimated the number of hotel employees for a given MSA area.
Independent variables were identified in the review of literature,
■ *•. <
they were: population; percent of high school graduates; number of 
employed persons; and the number of persons working in 
manufacturing, retail, service, suburban transportation, urban 
transportation, and air transportation.
The collected data was employment levels for different 
industries identified in the review of literature. The nature of 
the collected data suggested that linear relationships existed 
between the independent variables. A Pearson Product Moment 
Correlation table was produced to determine the extent of the 
multicollinearity. High correlation coefficients were 
characteristic of the Pearson Product Moment Table indicating that 
multicollinearity was present. [Appendix C]
The fact that multicollinearity exists among the independent 
variables may limit the estimating model’s application. Ramanathan
[1987] discusses the validity of forecasts using a model with
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multicollinearity among the independent variables. Ramanathan 
states: "While multicollinearity affects individual regession
coefficients, its effects on forecasts are often less drastic and 
may even be beneficiary". [Ramanathan, p.217] Therefore, the 
individual coefficients will not be discussed in the results, as 
their individual value may be questionable. However, the final 
model predicting the number of hotel employees will be considered 
statistically significant and will be discussed below.
The initial regression (all identified variables) produced a 
model with an R of 0.903524 and a standard error of 4,064, see 
Table 2. A "t-test" value was determined for each variable 
coefficient and its standard error three of the variables were 
dropped because of insignificant "t" values at the 95% confidence 
level. These variables were: the percent of high school graduates, 
number of persons employed in airtransport, and the number of 
persons in passenger air transportation.
The second regression analysis, excluding the insignificant 
variables, yielded an R of .898892 and a standard error of 
4,115.5, see Table 3. The "t-test" determined that all variables 
were significant at the 95% confidence level. This model was used 
to estimate the number of hotel employees for each MSA. Table 4 
shows hotel employee model estimates and actual hotel employees 
for each of the MSA observations.
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Application Of Estimated Hotel Employee Model 
To Inventory Shortage Model
Table 5 shows the Inventory Shortage Model. Table 5A shows 
the application of the estimated hotel employee model to the Las 
Vegas (MSA) travel destination area. Also shown in the table are 
comparisons of estimated guest room supply to actual available 
guest rooms; actual guest room demand; employee model guest room 
supply estimate accuracy; inventory shortage costs (three levels 
of penalty) and inventory shortage model guest room supply 
estimates with resulting occupancies for Las Vegas.
Table 5B shows the application of the estimated hotel 
employee model to-the Phoenix (MSA) travel destination area. Also 
shown in the table are comparisons of estimated guest room supply 
to actual available guest rooms; actual guest room demand; 
employee model guest room supply estimate accuracy; inventory 
shortage costs (three levels of penalty) and shortage model guest 
room supply estimates with resulting occupancies for Phoenix.
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TABLE 2
REGRESSION ANALYSIS
MODEL: HOTEL EMP. = POPULATION + EMPLOYED + MANUFACT + RETAIL + SERVICE
+ URBTRN + SUBTRN + TRNAIR + AIRTRN + %HSGRD + CONST.
REGRESSION OUTPUT:
Constant 2109.3309
Std Err of Y Est 4064.0217
R Squared 0.816356
R 0.903524
No. of Observations 165
Degrees of Freedom 154
VARIABLE SYMBOL COEFFICIENT STD ERROR
POPULATION P -0.0211 0.0039
EMPLOYED E 0.0174 0.0046
MANUFACT M -0.0702 0.0127
RETAIL R 0.0886 0.0365
SERVICE SV 0.1628 0.0172
URBTRN u 11.3214 0.7451
SUBTRN su -9.5833 2.2467
TRNAIR T -0.9187 0.9480
AIRTRN A 0.1857 0.8956
%HSGRD HS -30.4598 45.1691
"t-test":
VARIABLE IS SIGNIFICANT IF - 1.645 < "t" < +1.645 
FOR A 95% CONFIDENCE LEVEL
VARIABLE t VALUE STATUS
POPULATION -5.3684 KEEP VARIABLE
EMPLD 3.7845 ft tt
MANUFACT -5.5052 ft tt
RETAIL 2.4296 ft tt
SERVICE 9.4471 ff tt
URBTRN 15.1943 ff tt
SUBTRN -4.2655 ff tt
AIRTRN -0.9691 DROP VARIABLE
TRNAIR 0.2074 tt ff
%HSGRD -0.6744 tt ff
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TABLE 3
REGRESSION ANALYSIS
AFTER DROPPING AIRTRN, TRNAIR AND %HS GRAD
MODEL: HOTEL EMP. = POPULATION + EMPLOYED + MANUFACT + RETAIL + SERVICE
+ URBTRN + SUBTRN + TRNAIR + AIRTRN + %HSGRD + CONST.
REGRESSION OUTPUT:
Constant 506.4997
Std Err of Y Est 4115.4885
R Squared 0.808007
R 0.898892
No. of Observations 165
Degrees of Freedom 157
VARIABLE SYMBOL COEFFICIENT STD ERROR
POPULATION P -0.0164 0.0030
EMPLOYED E 0.0129 0.0043
MANUFACT M -0.0839 0.0115
RETAIL R 0.0563 0.0301
SERVICE SV 0.1480 0.0152
URBTRN U 10.6999 0.7132
SUBTRN SU -8.9112 2.1867
"t-test":
VARIABLE IS SIGNIFICANT IF - 1.645 < "t" < +1.645
FOR A 95% CONFIDENCE LEVEL
VARIABLE t VALUE STATUS
POPULATION -5.3736 KEEP VARIABLE
EMPLD 2.9810 it tt
MANUFACT -7.3208 tt it
RETAIL 1.8695 ft tt
SERVICE 9.7191 ft tt
URBTRN 15.0028 ft ft
SUBTRN -4.0751 ft ft
ALL VARIABLES ARE SIGNIFICANT THEREFORE KEEP MODEL 
FINAL MODEL:
HOTEL EMPLOYEES = (P)*POPULATION + (E)*EMP. + (M)*MANUFACT. + (R)*RETAIL 
+ (SV)*SERVICE + (U)*URBTRN + (SU)*SUBTRN + CONST
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TABLE 4
ACTUAL VS PREDICTED NUMBER OF HOTEL EMPLOYEES 
USING FINAL MODEL AS DETERMINED IN TABLE 3
S FOR HOTEL EMPLOYEES DIFFERENCE
!RIODS ACTUAL PREDICTED (ABSOLUTE)
1 11,290 14,398 3,108
2 3,053 5,200 2,147
3 416 0 416
4 1,810 1,881 71
5 186 581 395
6 437 0 437
7 9,095 3,874 5,221
8 1,233 1,193 40
9 1,168 3,155 1,987
10 28,432 26,462 1,970
11 1,353 2,154 801
12 6,049 5,786 263
13 4,084 3,245 839
14 14,385 7,758 6,627
15 1,921 2,782 861
16 375 2,161 1,786
17 1,230 0 1,230
18 570 2,062 1,492
19 750 0 750
20 503 0 503
21 13,612 18,640 5,028
22 1,289 661 628
23 50,479 29,425 21,054
24 1,834 8,741 6,907
25 568 2,055 1,487
26 175 533 358
27 235 0 235
28 200 161 39
29 4,054 2,882 1,172
30 2,860 0 2,860
31 807 670 137
32 784 2,173 1,389
33 2,286 3,109 823
34 931 0 931
35 1,135 1,791 656
36 458 760 302
37 1,386 1,756 370
38 17,174 23,160 5,986
39 1,396 0 1,396
40 1,064 644 420
41 15,676 0 15,676
42 497 68 429
43 750 209 541
44 820 0 820
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TABLE 4 CONTINUED
ACTUAL VS PREDICTED NUMBER OF HOTEL EMPLOYEES
MSA’S FOR HOTEL EMPLOYEES DIFFERENCE
3 PERIODS ACTUAL
45 860
46 864
47 429
48 325
49 240
50 5,846
51 362
52 440
53 210
54 375
55 400
56 14,678
57 3,014
58 555
59 1,640
60 198
61 499
62 9,295
63 1,162
64 1,384
65 26,730
66 1,530
67 7,794
68 4,082
69 13,023
70 2,556
71 367
72 1,831
73 880
74 750
75 477
76 11,009
77 1,210
78 53,294
79 2,417
80 474
81 184
82 374
83 277
84 4,264
85 3,521
86 856
87 990
PREDICTED (ABSOLUTE)
2,906 2,046
0 864
644 215
132 193
438 198
3,306 2,540
0 362
0 440
324 114
1,586 1,211
405 5
15,462 784
5,297 2,283
0 555
2,487 847
0 198
0 499
5,989 3,306
165 997
1,014 370
38,410 11,680
1,573 43
3,496 4,298
781 3,301
8,104 4,919
2,519 37
694 327
1,044 787
2,184 1,304
347 403
596 119
20,677 9,668
1,939 729
34,987 18,307
9,445 7,028
1,721 1,247
582 398
0 374
349 72
3,791 473
1,077 2,444
1,544 688
2,015 1,025
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TABLE 4 CONTINUED
ACTUAL VS PREDICTED NUMBER OF HOTEL EMPLOYEES
MSA’S FOR HOTEL EMPLOYEES DIFFERENCE 
3 PERIODS ACTUAL PREDICTED (ABSOLUTE)
88 3,135 3,047 88
89 1,149 0 1,149
90 1,281 1,281 0
91 447 594 147
92 1,480 1,554 74
93 20,889 24,661 3,772
94 1,807 0 1,807
95 1,179 0 1,179
96 16,404 8,999 7,405
97 517 2,832 2,315
98 550 734 184
99 980 0 980
100 961 2,885 1,924
101 708 0 708
102 288 856 568
103 325 78 247
104 358 381 23
105 6,261 4,986 1,275
106 388 0 388
107 256 0 256
108 251 380 129
109 488 1,502 1,014
110 458 0 458
111 18,639 21,116 2,477
112 3,769 6,600 2,831
113 390 0 390
114 1,948 4,136 2,188
115 117 163 46
116 430 155 275
117 15,613 15,843 230
118 1,926 1,489 437
119 1,525 3,715 2,190
120 33,157 24,336 8,821
121 2,199 5,637 3,438
122 9,508 8,349 1,159
123 4,266 1,798 2,468
124 15,570 20,988 5,418
125 3,244 3,682 438
126 420 1,787 1,367
127 1,755 2,989 1,234
128 980 3,062 2,082
129 569 1,236 667
130 517 1,203 686
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TABLE 4 CONTINUED
ACTUAL VS PREDICTED NUMBER OF HOTEL EMPLOYEES
MSA’S FOR HOTEL EMPLOYEES DIFFERENCE 
3 PERIODS ACTUAL PREDICTED (ABSOLUTE)
131 13,626 13,894 268
132 1,361 2,489 1,128
133 62,484 48,512 13,972
134 2,997 14,400 11,403
135 440 2,070 1,630
136 130 844 714
137 474 0 474
138 211 630 419
139 4,443 7,782 3,339
140 3,345 4,144 799
141 711 2,970 2,259
142 1,114 1,900 786
143 3,603 11,183 7,580
144 1,053 364 689
145 1,429 1,557 128
146 364 650 286
147 1,935 1,550 385
148 27,985 36,108 8,123
149 1,484 0 1,484
150 1,524 345 1,179
151 16,136 24,201 8,065
152 542 3,791 3,249
153 722 404 318
154 514 0 514
155 663 4,545 3,882
156 1,039 0 1,039
157 411 1,062 651
158 319 106 213
159 375 598 223
160 6,540 10,784 4,244
161 403 0 403
162 175 1,884 1,709
163 249 720 471
164 375 2,671 2,296
165 624 2,884 2,260
MINIMUM 117 0 0
MAXIMUM 62,484 48,512 21,054
AVERAGE 4,322 4,404 2,028
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TABLE 5
INVENTORY SHORTAGE MODEL
(ALL DATA ARE UNITS PER DAY)
ITEMS SYMBOL
VARIABLE COST PER ROOM Cl
PENALTY: LOST REVENUE C2
FIXED COST PER ROOM * ROOM DEMAND CS
ROOM DEMAND PER DAY PER MSA R
EQUATION FOR OPTIMAL ROOM INVENTORY LEVEL: SO
SO = SQRT[2*R*CS/C1] * SQRT[C2/(C1+C2)]
TABLE 5A
APPLICATION OF MODEL: LAS VEGAS
BASIC LODGING DATA:
(FROM: LAVENTHOL AND HORWATH, 1988)
ITEM VALUE
AVERAGE ROOM RATE $67.35
AVERAGE ANNUAL OCCUPANCY 63.70%
AVE. FIXED COST PER ROOM/YEAR $6,749
AVE. FIXED COST PER ROOM/DAY $18.49
AVE. VAR. COST PER ROOM/YEAR $8,850
AVE. VAR COST PER ROOM/DAY $24.25
AVE NUMBER OF EMPLOYEES PER
GUEST ROOM: 0.61
ESTIMATE OF GUEST ROOM SUPPLY
LAS VEGAS 
ITEM VALUE
NUMBER OF HOTEL EMPLOYEES
PREDICTED FOR 1988: 56,356
AVE NUMBER OF EMPLOYEES
PER ROOM: 0.61
ROOM SUPPLY 92,387
NUMBER OF ROOMS CURRENTLY PROVIDED 
AT OCCUPANCY LEVEL OF 88% = 88,730
* MODEL GUEST ROOM SUPPLY ESTIMATE ACCURACY:
88,730/92,387 = 96%
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TABLE 5A CONTINUED
ACTUAL GUEST ROOM DEMAND: 88,730 * 0.88 = 78,082
INVENTORY SHORTAGE MODEL GUEST ROOM SUPPLY ESTIMATE
IF: C2 = AVERAGE ROOM RATE ($67.35)
SO = 82,680 
OCCUPANCY = 94.4%
IF: C2 = 2 * AVERAGE ROOM RATE ($134.70)
SO = 88,763 
OCCUPANCY = 88.0%
IF: C2 = 3 * AVERAGE ROOM RATE ($202.05)
SO = 91,110 
OCCUPANCY = 85.7%
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TABLE 5B
APPLICATION OF MODEL: PHOENIX
BASIC LODGING DATA:
(FROM: LAVENTHOL AND HORWATH, 1988)
ITEM VALUE
AVERAGE ROOM RATE 
AVERAGE ANNUAL OCCUPANCY 
AVE. FIXED COST PER ROOM/YEAR 
AVE. FIXED COST PER ROOM/DAY 
AVE. VAR. COST PER ROOM/YEAR 
AVE. VAR COST PER ROOM/DAY 
AVE NUMBER OF EMPLOYEES PER 
GUEST ROOM:
$67.35
63.70%
$6,749
$18.49
$0
$0.00
0.61
ESTIMATE OF GUEST ROOM SUPPLY
PHOENIX
ITEM VALUE
NUMBER OF HOTEL EMPLOYEES 
PREDICTED FOR 1988:
AVE NUMBER OF EMPLOYEES 
PER ROOM:
22,198
0.61
ROOM SUPPLY 36,390
NUMBER OF ROOMS CURRENTLY PROVIDED 
AT OCCUPANCY LEVEL OF 63.7% = 39,580
* MODEL GUEST ROOM SUPPLY ESTIMATE ACCURACY:
36,390/39,580 = 92%
ACTUAL GUEST ROOM DEMAND: 39,580 * 0.637 = 25,212
INVENTORY SHORTAGE MODEL GUEST ROOM SUPPLY ESTIMATE
IF: C2 = AVERAGE ROOM RATE ($67.35)
SO = 26,697 
OCCUPANCY = 94.4%
IF: C2 = 2 * AVERAGE ROOM RATE ($134.70)
SO = 28,661 
OCCUPANCY = 88.0%
IF: C2 = 3 * AVERAGE ROOM RATE ($202.05)
SO = 29,419 
OCCUPANCY = 85.7%
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SUMMARY AND CONCLUSION
Summary
The analysis of hotel room supply at a given destination 
location, using government data, is an exploratory paper intended 
to provide a methodology and a model for the analysis of hotel 
guest rooms in an area. The review of literature suggested data 
sources, a methodology, and a possible hotel guest room estimating 
model for a traveler destination area. A model predicting the 
number of hotel employees at a given destination location was 
developed. The predicted number of employees was used to estimate 
hotel room supply. The destination area actual guest room demand 
was used to estimate the optimal guest room inventory level for 
three guest room shortage penalties. These models Were applied to 
Las Vegas, Nevada and Phoenix, Arizona and are summarized below.
Las Vegas. Nevada. The general hotel employee estimate model 
indicated that ‘Las Vegas (MSA) should have 56,356 employees
(1988). Applying Laventhol and Horwath number of employees per 
guest room data resulted in an estimate of 92,387 guest rooms 
supply for Las Vegas. The actual number of guest rooms in Las 
Vegas is 88,730, hence the model’s estimate is within 96 percent 
of the actual.
The actual guest room demand for Las Vegas is 78,082 rooms 
per day. This demand was applied to the inventory shortage model. 
Inventory shortage costs were obtained from Laventhol and Horwath 
data. Guest room shortage penalties were assumed to be a function 
of the average room rate. Three penalty levels were used to
34
estimate the optimal supply of hotel guest rooms.
If the guest room shortage penalty is assumed equal to the 
average room rate, the optimal supply of guest rooms would be 
82,680 with a resulting 94.4 percent occupancy.
If the guest room shortage penalty is assumed to be twice the 
average room rate, the optimal supply of guest rooms would be 
88,763 with a resulting occupancy of 88.0 percent.
If the guest room shortage penalty is assumed to be three 
times the average room rate, the optimal supply of guest rooms 
would be 91,110 resulting in a 85.7 percent occupancy.
It appears that Las Vegas has an appropriate number of guest 
rooms (1988) because the actual number of rooms is highly 
correlated to the hotel employee model guest room predictions. In 
addition, if the penalty for not providing a guest room is 2 or 3 
times the average room rate, the inventory shortage model estimate 
of guest room supply highly correlates to the actual supply of 
guest rooms and to the hotel employee model guest room estimate.
Phoenix. Arizona. The general hotel employee estimate model 
indicated that Phoenix (MSA) should have 22,198 employees (1988). 
Applying Laventhol and Horwath number of employees per guest room 
data resulted in an estimate of 36,390 guest rooms supply for 
Phoenix. The actual number of guest rooms in Phoenix is 39,580, 
hence the modelss estimate is within 92 percent of the actual.
The actual guest room demand for Phoenix is 25,212 rooms per 
day. This demand was applied to the inventory shortage model. 
Inventory shortage costs were obtained from Laventhol and Horwath
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data. Guest room shortage penalties were assumed to be a function 
of the average room rate. Three penalty levels were used to 
estimate the optimal supply of hotel guest rooms.
If the guest room shortage penalty is assumed equal to the 
average room rate, the optimal supply of guest rooms would be 
26,697 with a resulting 94.4 percent occupancy.
If the guest room shortage penalty is assumed to be twice the 
average room rate, the optimal supply of guest rooms would be 
28,661 with a resulting occupancy of 88.0 percent.
If the guest room shortage penalty is assumed to be three 
times the average room rate, the optimal supply of guest rooms 
would be 29,419 resulting in a 85.7 percent occupancy.
It appears that Phoenix (MSA) has. an over-supply of hotel 
guest rooms. The estimate from the hotel employee model and the 
inventory shortage model are below the actual number of rooms 
supplied. The relatively high correlation between the hotel 
employee model prediction, the actual number of hotel rooms 
supplied and the inventory shortage model prediction with the 
maximum penalty for room shortages, suggests that the hotel 
employee model is still accurate.
The differences in the results from Las Vegas, Nevada and 
Phoenix, Arizona may be due to the differences in the occupancies 
of the two MSA’s. The average occupancy of 63.7 percent for 
Pheonix is lower than 88 percent for Las Vegas. The lower 
occupancy level and the lower guest room predictions from the two 
models suggests that an over-supply of rooms may exist.
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Conclusion
The goal of this author, in conducting this research, was to 
limit the amount of overbuilding that is often characteristic of 
the hotel industry. Limited overbuilding should achieve better 
economic results through the optimum use of resources.
It should be apparent that the application of the generated 
models in this research could result in the optimal number of 
guest rooms for a travel destination area. Model data comes from 
two easy to obtain sources, government census abstracts and 
Laventhol and Horwath publications. The model predictions for the 
number of hotel employees and rooms supplied are highly correlated 
to the actual numbers of hotel employees and guest rooms.
Suggestions for further research and applications of the 
model developed within this paper cover three main areas. First, 
there are several more variable identified in the review of 
literature that have not yet been analyzed. The problem with the 
addition of more variables is the location and accessiblity of 
data. Second, the area to be study could be enlarged for more 
general conclusions, or made smaller for more accurate 
predictions. A study of an area with little or no hotel 
development could generate interesting predictions for the future 
hotel market in that area. Finally, future studies could begin the 
breakdown of hotel markets within a given destination area. It is 
the belief of the author that exploration into the supply and 
demand of definite hotel markets within a given destination, will
more accurately predicted the success or failure of a future 
hotel.
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APPENDIX A
ABREVIATIONS OF VARIABLES IN TABLES 
VARIABLE ABREVIATION
1 NUMBER OF HOTEL 
EMPLOYEES
2 POPULATION
3 NUMBER OF PERSONS 
EMPLOYED
4 NUMBER OF PERSONS 
IN MANUFACTURING
5 NUMBER OF PERSONS 
IN RETAIL
6 NUMBER OF PERSONS 
IN SERVICE
7 NUMBER OF PERSONS 
IN URBAN 
TRANSPORTATION
8 NUMBER OF PERSONS 
IN SUBURBAN 
TRANSPORTATION
9 NUMBER OF PERSONS 
IN AIR
TRANSPORTATION
10 NUMBER OF PERSONS 
IN PASSENGER AIR 
TRANSPORTATION
11 PERCENTAGE OF 
HIGHSCHOOL 
GRADUATES
HOTEL
POPULATION
EMPLOYED
MANUFACT.
RETAIL
SERVICE
URBTRN
SUBTRN
TRNAIR
AIRTRN
XHSGRD
39
APPENDIX B
MSA DATA
(COUNTIES LISTED AS "MSA" ARE COMPOSITES OF SEVERAL COUNTIES)
CASE # MSA COUNTY STATE HOTEL POPULATION
1 PHOENIX MARICOPA AZ. 11,290 1,509,052
2 TUCSON PIMA AZ. 3,053 531,443
3 FAYETTEVILLE MSA AR. 416 178,609
4 LITTLE ROCK MSA AR. 1,810 393,774
5 PINE BLUFF JEFFERSON AR. 186 90,718
6 TEXARKANA MSA AR. 437 127,019
7 ANAHIEM ORANGE CA. 9,095 1,932,709
8 BAKERSFIELD KERN CA. 1,233 403,089
9 FRESNO FRESNO CA. 1,168 514,621
10 LOS ANGELES LOS ANGELES CA. 28,432 7,477,503
11 OXNARD VENTURA CA. 1,353 529,174
12 RIVERSIDE MSA CA. 6,049 1,558,182
13 SALINAS MONTEREY CA. 4,084 290,444
14 SAN DIEGO SAN DIEGO CA. 14,385 1,861,846
15 SANTA BARBARA SANTA BARBARA CA. 1,921 298,694
16 ALEXANDRIA MSA LA. 375 151,985
17 BATON ROUGE MSA LA. 1,230 494,151
18 LAFAYETTE LAFAYETTE LA. 570 150,017
19 LAKE CHARLES CALCASIEU LA. 750 167,223
20 MONROE OUACHITA LA. 503 139,241
21 NEW ORLEANS MSA LA. 13,612 1,187,073
22 SHREVEPORT MSA LA. 1,289 376,710
23 LAS VEGAS CLARK NV. 50,479 463,087
24 ALBUQUERQUE MSA NM. 1,834 454,499
25 LAS CRUCES DONA ANA NM. 568 96,340
26 ENID GARFIELD OK. 175 62,820
27 FORT SMITH MSA OK. 235 203,511
28 LAWTON COMANCHE OK. 200 112,456
29 OKLAHOMA CITY MSA OK. 4,054 834,088
30 TULSA MSA OK. 2,860 689,434
31 ABILENE MSA TX. 807 139,192
32 AMARILLO MSA TX. 784 173,099
33 AUSTIN MSA TX. 2,286 536,688
34 BEAUMONT MSA TX. 931 375,497
35 BROWNSVILLE CAMERON TX. 1,135 209,727
36 BRYAN BRAZOS TX. 458 93,588
37 CORPUS CHRISTI MSA TX. 1,386 326,228
38 DALLAS-FT.WORTH MSA TX. 17,174 2,974,805
39 EL PASO EL PASO TX. 1,396 479,899
40 GALVESTON GALVESTON TX. 1,064 195,940
41 HOUSTON MSA TX. 15,676 2,905,353
42 KILLEEN-TEMPLE MSA TX. 497 214,656
43 LAREDO WEBB TX. 750 99,258
44 LONGVIEW MSA TX. 820 151,752
45 LUBBOCK LUBBOCK TX. 860 211,651
46 MCALLEN HIDALGO TX. 864 283,229
47 MIDLAND MIDLAND TX. 429 82,636
48 ODESSA ECTOR TX. 325 115374
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APPENDIX B - CONTINUED
MSA DATA
(COUNTIES LISTED AS "MSA" ARE COMPOSITES OF SEVERAL COUNTIES)
CASE # MSA COUNTY STATE HOTEL POPULATION
49 SAN ANGELO TOM GREEN TX. 240 84,784
50 SAN ANTONIO MSA TX. 5,846 1,071,954
51 SHERMAN GRAYSON TX. 362 89,796
52 TYLER SMITH TX. 440 128,366
53 VICTORIA VICTORIA TX. 210 68,807
54 WACO MCLENNAN TX. 375 170,755
55 WICHITA FALLS MSA TX. 400 130,664
56 PHOENIX MARICOPA AZ. 14,678 1,704,626
57 TUCSON PIMA AZ. 3,014 566,922
58 FAYETTEVILLE MSA AR. 555 187,505
59 LITTLE ROCK MSA AR. 1,640 404,037
60 PINE BLUFF JEFFERSON AR. 198 90,359
61 TEXARKANA MSA AR. 499 130,460
62 ANAHIEM ORANGE CA. 9,295 2,049,755
63 BAKERSFIELD KERN CA. 1,162 448,643
64 FRESNO FRESNO CA. 1,384 551,111
65 LOS ANGELES LOS ANGELES CA. 26,730 7,886,702
66 OXNARD VENTURA CA. 1,530 570,087
67 RIVERSIDE MSA ' ' ' CA. 7,794 1,779,591
68 SALINAS MONTEREY CA. 4,082 315,072
69 SAN DIEGO SAN DIEGO CA. 13,023 2,031,573
70 SANTA BARBARA SANTA BARBARA CA. 2,556 319,047
71 ALEXANDRIA MSA LA. 367 154,893
72 BATON ROUGE MSA LA. 1,831 519,926
73 LAFAYETTE LAFAYETTE LA. 880 160,959
74 LAKE CHARLES CALCASIEU LA. 750 170,162
75 MONROE OUACHITA LA. 477 142,571
76 NEW ORLEANS MSA LA. 11,009 1,218,387
77 SHREVEPORT MSA LA. 1,210 393,705
78 LAS VEGAS CLARK NV. 53,294 516,294
79 ALBUQUERQUE MSA NM. 2,417 488,300
80 LAS CRUCES DONA ANA NM. 474 109,670
81 ENID GARFIELD OK. 184 62,860
82 FORT SMITH MSA OK. 374 212,006
83 LAWTON COMANCHE OK. 277 116,578
84 OKLAHOMA CITY MSA OK. 4,264 892,994
85 TULSA MSA OK. 3,521 728,967
86 ABILENE MSA TX. 856 148,046
87 AMARILLO MSA TX. 990 184,500
88 AUSTIN MSA TX. 3,135 631,544
89 BEAUMONT MSA TX. 1,149 375,649
90 BROWNSVILLE CAMERON TX. 1,281 233,514
91 BRYAN BRAZOS TX. 447 107,194
92 CORPUS CHRISTI MSA TX. 1,480 344,764
93 DALLAS-FT.WORTH MSA TX. 20,889 3,346,103
94 EL PASO EL PASO TX. 1,807 520,700
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APPENDIX B - CONTINUED
MSA DATA
(COUNTIES LISTED AS "MSA" ARE COMPOSITES OF SEVERAL COUNTIES)
CASE # MSA COUNTY STATE HOTEL POPULATION
95 GALVESTON GALVESTON TX. 1,179 205,370
96 HOUSTON MSA TX. 16,404 3,162,327
97 KILLEEN-TEMPLE MSA TX. 517 224,178
98 LAREDO WEBB TX. 550 110,029
99 LONGVIEW MSA TX. 980 161,026
100 LUBBOCK LUBBOCK TX. 961 218,226
101 MCALLEN HIDALGO TX. 708 324,565
102 MIDLAND MIDLAND TX. 288 96,968
103 ODESSA ECTOR TX. 325 124,237
104 SAN ANGELO TOM GREEN TX. 358 91,442
105 SAN ANTONIO MSA TX. 6,261 1,174,177
106 SHERMAN GRAYSON TX. 388 94,048
107 TYLER SMITH TX. 256 140,233
108 VICTORIA VICTORIA TX. 251 72,404
109 WACO MCLENNAN TX. 488 179,178
110 WICHITA FALLS MSA TX. 458 197,132
111 PHOENIX MARICOPA AZ. 18,639 1,900,200
112 TUCSON PIMA AZ. 3,769 602,400
113 FAYETTEVILLE MSA AR. 390 196,400
114 LITTLE ROCK MSA AR. 1,948 414,300
115 PINE BLUFF JEFFERSON AR. 117 90,000
116 TEXARKANA MSA AR. 430 133,900
117 ANAHIEM ORANGE CA. 15,613 2,166,800
118 BAKERSFIELD KERN CA. 1,926 494,200
119 FRESNO FRESNO CA. 1,525 587,600
120 LOS ANGELES LOS ANGELES CA. 33,157 8,295,900
121 OXNARD VENTURA CA. 2,199 611,000
122 RIVERSIDE MSA CA. 9,508 2,001,000
123 SALINAS MONTEREY CA. 4,266 339,700
124 SAN DIEGO SAN DIEGO CA. 15,570 2,201,300
125 SANTA BARBARA SANTA BARBARA CA. 3,244 339,400
126 ALEXANDRIA MSA LA. 420 157,800
127 BATON ROUGE MSA LA. 1,755 545,700
128 LAFAYETTE LAFAYETTE LA. 980 171,900
129 LAKE CHARLES CALCASIEU LA. 569 173,100
130 MONROE OUACHITA LA. 517 145,900
131 NEW ORLEANS MSA LA. 13,626 1,249,700
132 SHREVEPORT MSA LA. 1,361 410,700
133 LAS VEGAS CLARK NV. 62,484 569,500
134 ALBUQUERQUE MSA NM. 2,997 522,100
135 LAS CRUCES DONA ANA NM. 440 123,000
136 ENID GARFIELD OK. 130 62,900
137 FORT SMITH MSA OK. 474 220,500
138 LAWTON COMANCHE OK. 211 120,700
139 OKLAHOMA CITY MSA OK. 4,443 951,900
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APPENDIX B - CONTINUED
MSA DATA
(COUNTIES LISTED AS "MSA" ARE COMPOSITES OF SEVERAL COUNTIES)
YEAR CASE # MSA COUNTY STATE HOTEL POPULATION
140 TULSA MSA OK. 3,345 768,500
141 ABILENE MSA TX. 711 156,900
142 AMARILLO MSA TX. 1,114 195,300
143 AUSTIN MSA TX. 3,603 726,400
144 BEAUMONT MSA TX. 1,053 375,800
145 BROWNSVILLE CAMERON TX. 1,429 257,300
146 BRYAN BRAZOS TX. 364 120,800
147 CORPUS CHRISTI MSA TX. 1,935 363,300
148 DALLAS-FT.WORTH MSA TX. 27,985 3,717,400
149 EL PASO EL PASO TX. 1,484 561,500
150 GALVESTON GALVESTON TX. 1,524 214,800
151 HOUSTON MSA TX. 16,136 3,419,300
152 KILLEEN-TEMPLE MSA TX. 542 233,700
153 LAREDO WEBB TX. 722 120,800
154 LONGVIEW MSA TX. 514 170,300
155 LUBBOCK LUBBOCK TX. 663 224,800
156 MCALLEN HIDALGO TX. 1,039 365,900
157 MIDLAND MIDLAND TX. 411 111,300
158 ODESSA ECTOR TX. 319 133,100
159 SAN ANGELO TOM GREEN TX. 375 98,100
160 SAN ANTONIO MSA TX. 6,540 1,276,400
161 SHERMAN GRAYSON TX. 403 98,300
162 TYLER SMITH TX. 175 152,100
163 VICTORIA VICTORIA TX. 249 76,000
164 WACO MCLENNAN TX. 375 187,600
165 WICHITA FALLS MSA TX. 624 263,600
MINIMUM 117 62,820
MAXIMUM 62,484 8,295,900
AVERAGE 4,322 667,856
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CASE # EMPLOYED MANUFACT. RETAIL SERVICE URBTRN
1 663,624 118,227 151 745 82,698 2,330
2 220,181 22,861 48 758 31,870 782
3 75,562 18,027 16 425 8,943 0
4 173,943 30,066 39 126 20,446 411
5 33,526 6,622 6 263 4,592 61
6 49,294 12,606 10 643 6,200 0
7 874,845 252,262 217 349 107,561 1,989
8 162,190 12,198 33 690 21,452 273
9 214,038 24,818 26 888 27,516 589
10 3,471,764 884,139 700 108 410,560 9,084
11 235,481 42,926 47 483 29,025 459
12 609,721 103,291 130 425 84,862 1,512
13 113,412 10,570 24 889 17,055 322
14 756,400 123,385 163 976 106,046 1,708
15 137,469 21,916 29 483 19,757 394
16 53,331 5,352 11 437 9,401 175
17 209,246 34,725 41 552 24,779 154
18 68,817 4,780 16 954 8,054 275
19 70,002 13,337 14 248 8,684 60
20 53,912 8,304 13 233 6,925 0
21 494,850 56,760 113 161 68,253 2,089
22 156,665 27,268 34 757 22,823 264
23 224,869 9,738 42 094 66,973 2,599
24 196,438 18,515 44 117 24,617 802
25 34,768 2,867 6 647 4,553 175
26 27,991 2,835 6 371 3,888 0
27 79,797 22,960 16 510 9,944 60
28 34,986 3,797 9 254 5,710 0
29 390,228 55,640 85 567 46,564 518
30 320,639 67,371 68 546 35,974 291
31 59,171 6,356 14 077 8,894 60
32 83,616 12,379 21 995 11,031 200
33 260,134 33,373 52 048 34,233 579
34 157,916 41,509 32 851 19,876 123
35 71,401 11,453 17 340 10,042 215
36 40,253 3,177 8 125 5,171 175
37 136,969 16,750 30 081 18,056 175
38 1,488,941 333,632 339 671 159,756 4,164
39 167,344 31,881 38 298 22,078 262
40 91,709 15,848 16 528 11,957 127
41 1,448,657 267,558 306 113 145,881 1,024
42 62,933 8,572 14 450 9,847 117
43 33,043 2,754 9 367 4,106 0
44 66,887 16,044 15 112 8,469 0
45 98,358 13,619 25 314 12,811 304
46 96,053 10,985 24 341 11,848 60
47 41,753 3,358 8 092 5,277 0
48 56,025. 9,356 14 199 5,277 0
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CONTINUED
CASE # EMPLOYED MANUFACT. RETAIL SERVICE URBTRN
49 38,637 5 811 8 983 5 446 0
50 417,147 50 735 100 233 57 544 622
51 40,682 12 732 7 734 5 157 0
52 58,062 12 649 12 889 7 149 0
53 31,309 4 978 7 169 3 758 0
54 73,365 15 856 16 688 9 809 175
55 55,322 9 573 13 073 8 126 18
56 560,401 121 841 152 976 140 139 2,440
57 157,231 26 606 47 060 42 956 806
58 51,192 19 145 15 744 9 770 0
59 139,898 27 942 36 251 32 420 303
60 20,377 5 976 5 621 5 043 0
61 31,456 10 915 9 742 7 555 0
62 794,483 252 779 202 091 177 094 1,769
63 98,801 10 139 31 718 24 592 262
64 136,021 22 768 31 199 34 584 432
65 3,048,191 886 962 634 837 690 124 7,500
66 126,369 38 646 42 972 34 362 563
67 349,300 87 445 124 294 100 639 1,712
68 64,883 9 378 23 701 19 751 159
69 548,265 122 282 158 436 151 338 1,750
70 102,943 22 182 28 842 28 040 333
71 32,316 4 988 10 418 10 134 60
72 161,336 28 472 41 464 34 237 184
73 76,810 4 389 17 518 13 776 375
74 48,462 10 988 13 294 10 382 60
75 43,053 7 900 12 049 8 777 102
76 407,099 47 556 106 057 97 891 2,083
77 120,180 26 422 31 034 27 901 396
78 187,086 7 552 32 066 91 141 2,842
79 148,447 19 258 41 844 39 639 933
80 18,437 2 529 6 633 5 001 175
81 21,309 2 267 5 722 4 727 0
82 56,678 23 152 15 043 11 784 60
83 19,757 3 443 8 386 5 126 52
84 325,298 54 889 83 748 64 932 375
85 273,389 63 710 61 561 54 411 264
86 48,461 6 247 13 097 11 606 85
87 62,424 12 139 19 447 12 962 162
88 208,412 38 696 59 046 54 438 556
89 118,681 35 320 29 628 23 539 158
90 49,891 10 777 16 523 10 953 216
91 28,054 3 274 9 358 6 201 175
92 100,532 15 058 27 756 22 266 169
93 1,413,421 340 611 336 989 277 044 3,535
94 130,283 32 266 36 138 26 133 178
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CASE # EMPLOYED MANUFACT. RETAIL SERVICE URBTRN
95 50 590 12 873 15 599 11 473 107
96 1,324 229 236 987 283 136 245 236 1,309
97 42 707 8 143 14 357 11 971 332
98 21 868 2 213 8 995 5 311 60
99 58 375 15 456 14 449 9 808 0
100 74 310 11 064 22 402 16 808 286
101 57 558 10 353 21 724 12 175 91
102 47 285 3 413 8 401 7 724 0
103 45 686 7 697 12 509 6 494 0
104 31 345 5 394 8 781 6 270 0
105 352 966 50 695 102 530 85 174 618
106 28 330 12 033 7 469 5 651 0
107 48 004 12 642 12 922 9 954 0
108 23 739 3 938 6 886 4 713 0
109 63 541 16 114 15 711 1* 942 128
110 40 363 13 321 15 205 16 535 0
111 983 123 125 454 154 207 197 580 2,039
112 308 373 30 351 45 361 54 041 628
113 101 000 20 262 15 063 10 596 75
114 210 046 25 818 33 375 44 393 134
115 37" 687 .5 330 4 979 5 493 0
116 62 175 9 224 8 841 8 909 0
117 1,249 950 253 296 186 833 246 626 1,886
118 222 478 8 080 29 746 27 731 291
119 292 482 20 718 35 510 41 652 430
120 4,095 000 889 784 569 565 969 687 2,900
121 323 462 34 365 38 460 39 699 750
122 851 563 71 599 118 162 116 415 1,745
123 151 204 8 186 22 512 22 447 161
124 1,017 562 121 178 152 896 196 629 2,917
125 177 038 22 447 28 200 36 322 383
126 67 268 4 623 9 398 10 866 117
127 263 544 22 218 41 375 43 694 103
128 88 149 3 997 18 081 19 497 375
129 75 681 8 638 12 339 12 080 78
130 69 983 7 496 10 865 10 628 109
131 569 980 38 351 98 952 127 528 929
132 188 517 25 576 27 311 32 979 334
133 310 040 7 365 42 037 117 309 3,250
134 275 854 20 001 39 570 54 660 1,009
135 55 291 2 190 6 618 5 448 175
136 31 185 1 699 5 072 5 566 0
137 106 777 23 344 13 576 13 623 51
138 48 414 3 089 7 517 4 541 60
139 502 414 54 138 81 928 83 299 375
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CONTINUED
CASE # EMPLOYED MANUFACT. RETAIL SERVICE URBTRN
140 372,570 60,048 54,575 72,848 245
141 68,093 6,137 12,116 14,317 175
142 98,767 11,899 16,899 14,892 109
143 421,631 44,019 66,043 74,643 881
144 163,320 29,131 26,404 27,202 129
145 94,545 10,100 15,706 11,863 211
146 57,492 3,371 10,590 7,230 0
147 165,251 13,365 25,430 26,476 60
148 2,086,011 347,590 334,306 394,332 3,259
149 224,638 32,651 33,978 30,188 175
150 107,492 9,897 14,670 10,988 83
151 1,693,205 206,415 260,159 344,591 1,321
152 88,427 7,714 14,264 14,095 349
153 44,102 1,671 8,623 6,515 0
154 80,552 14,868 13,785 11,147 0
155 110,126 8,509 19,490 20,804 364
156 143,301 9,720 19,107 12,502 60
157 52,406 3,467 8,709 10,171 0
158 41,704 6,037 10,818 7,711 0
159 45,420 4,977 8,579 7,093 0
160 596,099 50,655 104,826 112,803 569
161 48,062 11,334 7,203 6,145 0
162 75,759 12,634 12,954 12,759 175
163 38,169 2,897 6,603 5,668 0
164 90,480 16,371 14,733 20,075 154
165 128,649 19,268 21,336 25,743 154
MINIMUM 18,437 1,671 4,979 3,758 0
MAXIMUM 4,095,000 889,784 700,108 969,687 9,084
AVERAGE 285,038 51,712 56,258 51,957 568
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s #
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
SUBTRN TRNAIR AIRTRN %HSGRD
641 4,200 3,456 75.
375 1,016 991 74.
0 175 175 62.
170 448 175 70.
0 0 0 57.
0 0 0 57.
504 4,043 1,750 80.
198 174 82 62.
166 307 228 63.
2,175 34,142 31,346 69.
111 175 60 75.
499 655 326 70.
50 158 60 71.
541 4,538 4,134 78.
175 323 375 79.
0 0 0 55.
60 91 60 68.
175 1,486 1,750 64.
60 104 60 58.
0 0 0 61.
319 3,204 2,978 63.
175 357 375 61.
635 2,168 1,750 74.
0 599 535 75.
0 175 175 65.
0 0 0 71.
0 0 0 56.
0 118 60 73.
175 708 400 73.
0 1,083 625 71.
60 150 60 61.
60 60 60 69.
375 416 375 73.
60 137 175 62.
0 175 60 43.
175 0 0 69.
0 125 60 57.
795 19,617 17,473 70.
51 750 750 59.
63 194 175 65.
315 9,283 8,679 69.
60 175 175 68.
0 0 0 41.
0 0 0 62.
93 140 102 66.
0 101 175 41.
0 239 192 72.
0 0 0 61.
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00
60
80
10
60
60
40
10
70
80
90
10
00
00
10
40
20
20
50
10
40
80
00
80
10
60
60
30
40
30
20
40
10
50
80
10
70
00
50
30
70
20
50
30
40
10
50
10
APPENDIX B
CONTINUED
CASE # SUBTRN TRNAIR AIRTRN
49 0 89 0
50 175 1,628 750
51 0 0 0
52 0 0 0
53 0 0 0
54 0 0 0
55 0 375 0
56 1,073 3,473 2,994
57 375 759 707
58 0 375 375
59 105 355 175
60 0 0 0
61 0 0 0
62 725 5,187 1,750
63 184 298 102
64 202 279 190
65 1,773 30,506 28,094
66 169 226 135
67 586 741 401
68 64 197 129
69 668 3,826 3,439
70 175 329 248
71 0 0 0
72 0 220 220
73 375 1,676 1,200
74 0 375 375
75 60 0 0
76 433 2,525 2,310
77 175 565 375
78 509 1,789 1,503
79 175 613 545
80 0 0 0
81 0 1,750 0
82 0 0 0
83 0 60 0
84 0 948 608
85 0 1,750 578
86 0 175 80
87 0 84 60
88 435 513 414
89 120 175 175
90 0 139 108
91 175 0 0
92 0 222 153
93 945 16,599 14,072
94 0 377 344
%HSGRD
59.80
62.70
60.50
65.10
58.40
58.50
64.10
75.00
74.60
62.80
70.10
57.60
57.60
80.40
62.10
63.70
69.80 
75.90
70.10
71.00
78.00
79.10
55.40 
68.20
64.20
58.50
61.10
63.40
61.80
74.00
75.80
65.10
71.60
56.60
73.30
73.40
71.30
61.20
69.40
73.10
62.50
43.80
69.10
57.70
70.00
59.50
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CONTINUED
CASE # SUBTRN TRNAIR AIRTRN %HSGRD
95 80 175 175 65.30
96 346 10,282 9,407 69.70
97 0 175 175 68.20
98 0 58 0 41.50
99 0 0 0 62.30
100 99 218 118 66.40
101 0 173 120 41.10
102 0 197 147 72.50
103 0 0 0 61.10
104 0 117 0 59.80
105 175 1,155 556 62.70
106 0 0 0 60.50
107 0 0 0 65.10
108 0 0 0 58.40
109 0 115 0 58.50
110 0 750 0 64.10
111 1,135 6,157 5,552 75.00
112 306 1,000 921 74.60
113 60 0 0 62.80
114 0 864 750 70.10
115 0 0 0 57.60
116 0 0 0 57.60
117 1,255 4,303 1,010 80.40
118 224 303 197 62.10
119 219 780 753 63.70
120 2,791 31,767 29,071 69.80
121 247 219 105 75.90
122 771 1,341 771 70.10
123 80 147 0 71.00
124 1,716 4,248 3,795 78.00
125 305 201 113 79.10
126 0 0 0 55.40
127 0 177 175 68.20
128 375 753 750 64.20
129 0 375 375 58.50
130 60 70 67 61.10
131 520 2,354 1,980 63.40
132 175 751 750 61.80
133 60 1,700 1,144 74.00
134 60 697 616 75.80
135 0 0 0 65.10
136 0 1,750 0 71.60
137 0 0 0 56.60
138 0 375 0 73.30
139 0 886
50
626 73.40
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CASE # SUBTRN TRNAIR AIRTRN %HSGRD
140 0 1,750 776 71.30
141 0 240 175 61.20
142 0 133 124 69.40
143 375 909 665 73.10
144 60 175 175 62.50
145 0 161 107 43.80
146 0 80 60 69.10
147 0 256 187 57.70
148 1,482 25,219 21,866 70.00
149 0 442 346 59.50
150 60 175 175 65.30
151 507 10,316 9,221 69.70
152 0 175 175 68.20
153 0 0 0 41.50
154 0 61 0 62.30
155 118 219 141 66.40
156 0 100 81 41.10
157 0 182 175 72.50
158 0 0 0 61.10
159 0 89 0 59.80
160 102 1,377 756 62.70
161 0 0 0 60.50
162 60 57 0 65.10
163 0 0 0 58.40
164 0 171 150 58.50
165 0 171 150 64.10
MINIMUM 0 0 0 41.10
MAXIMUM 2,791 34,142 31,346 80.40
AVERAGE 193 1,716 1,420 64.52
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APPENDIX C
PEARSON PRODUCT MOMENT 
TABLE OF CORRELATION
HOTEL POPULATION EMPLOYED MANUFACT. RETAIL SERVICE
HOTEL 1.0000
POPULATION 0.6750 1.0000
EMPLOYED 0.6756 0.9894
MANUFACT 0.6007 0.9706
RETAIL 0.6721 0.9888
SERVICE 0.6886 0.9609
URBTRN 0.7923 0.8838
SUBTRN 0.7001 0.9129
TRNAIR 0.6298 0.9360
AIRTRN 0.6129 0.9249
%HSGRD 0.4685 0.5162
URBTRN
URBTRN
1.0000
SUBTRN
SUBTRN 0.8657 1.0000
TRNAIR 0.8555 0.8544
AIRTRN 0.8433 0.8385
%HSGRD 0.4925 0.4817
1.0000
0.9677 1.0000
0.9790 0.9678 1.0000
0.9642 0.9332 0.9219 1.0000
0.8608 0.8591 0.9060 0.7955
0.9159 0.8768 0.8920 0.9073
0.9488 0.9601 0.9432 0.9066
0.9371 0.9507 0.9294 0.8951
0.4888 0.3995 0.5169 0.4578
TRNAIR AIRTRN %HSGRD
1.0000
0.9959 1.0000
0.3419 0.3145 1.0000
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